One new dihydroisocoumarin, pericocin A (1), one new chromone, pericocin B (2), and two new -pyrone derivatives, pericocins CD (34), together with two known compounds, 3-(2-oxo-2H-pyran-6-yl)propanoic acid (5) and (E)-3-(2-oxo-2H-pyran-6-yl)acrylic acid (6), were isolated from the culture of the endolichenic fungus Periconia sp.. Their structures were elucidated by spectroscopic methods. All these compounds are derived from the polyketone biosynthetic pathway. Compound 1 was obtained as a mixture of enantiomers. The antimicrobial activity of compounds 15 was tested against Escherichia coli, Staphylococcus aureus, Aspergillus niger, and Candida albicans. Compounds 15 showed moderate antimicrobial activity against A. niger and weak activity against C. albicans.
The Periconia genus is a rich source of bioactive compounds, such as cell-adhesion inhibitors (macrosphelides and peribysins) 1a-1d, antimicrobial agents (periconicins) 2a,2b, cytotoxic cytochalasans (periconiasins) 3a, and anti-inflammatory agents (periconianones) 3b. In our early chemical investigation of a strain of this genus (19-4-2-1), some sesquiterpenes were isolated 3c,3d. To search for more new bioactive secondary metabolites, a continuing chemical investigation of the strain (19-4-2-1) was carried out, which led to the isolation of four new compounds, pericocins AD (14), along with two known compounds, 3-(2-oxo-2H-pyran-6-yl)propanoic acid (5) and (E)-3-(2-oxo-2H-pyran-6-yl)acrylic acid (6) ( Figure 1 ). Herein, we report the isolation and structure elucidation, together with the antimicrobial activity of 15.
Compound 1 was obtained as a white powder. The HR-ESI-MS showed a quasi-molecular ion peak at m/z 271.0587 [M + Na + , which indicated that the molecular formula should be C 13 H 12 O 5 (eight degrees of unsaturation). The 13 C NMR spectrum showed 13 carbons signals, which was consistent with the deduction of the HRESIMS. Combined with the DEPT-135 experiment, the carbons can be classified into six sp 2 quaternary carbons including two ester carbonyl/carboxyl carbons (δ C 171.0, 169.6), four sp 2 methine carbons, one oxygenated sp 3 methine carbon (δ C 79.0), one sp 3 methylene carbon (δ C 33.1), and one methyl carbon (δ C 15.4). The 1 H NMR spectrum displayed four olefinic/aromatic proton signals δ H 7.35 (1H, d, J = 7.5 Hz), 6.95 (1H, dd, J = 15.7, 4.7 Hz), 6.72 (1H, d, J = 7.5 Hz), and 6.16 (1H, d, J = 15.6 Hz), one oxymethine signal δ H 5.32 (1H, m), one methylene signal δ H 3.17 (1H, dd, J = 16.3, 3.8 Hz), 3.02 (1H, dd, J = 16.3, 10.6 Hz), and one methyl signal δ H 2.21 (3H, s). All the proton resonances were assigned to relevant carbon atoms through the HSQC experiment. An analysis of the 1 H-1 H COSY spectrum revealed the presence of two isolated spin-systems corresponding to the C-4C-3C-9C-10 and C-5C-6 subunits. Combined with the 1 H-1 H COSY analysis and the molecular formula, the HMBC correlations from H-3 to C-1/C-4a, from Ha-4/Hb-4 to C-4a/C-5/C-8a, from H-5 to C-1/C-4/C-7/C-8a, from H-6 to C-8/C-4a, from H-9/H-10 to C-11, and from H 3 -12 to C-6/C-7/C-8 deduced the planar structure of 1, as shown in Figure 2 , and the assignments of all proton and carbon resonances are shown in Table 1 . In an optical rotation experiment, compound 1 showed almost no optical activity. Compound 1 displayed a single peak in achiral analytical HPLC, but two peaks (20.8 min with relative peak area of 22.3% and 24.0 min with relative peak area of 77.7%) in chiral HPLC analysis, which indicated that 1 is a mixture of enantiomers. The geometry of the  9 double bond was determined as 9E by the value of 3 J H-9/H-10 (15.7 Hz) observed in the 1 H NMR spectrum. Based on the above analysis, the structure of 1 was established as (E)-3-(8-hydroxy-7-methyl-1-oxoisochroman-3yl)acrylic acid, and named pericocin A.
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Compound 2 was obtained as a white powder. The HR-ESI-MS showed a quasi-molecular ion peak at m/z 237.0769 [M + H + , which indicated that the molecular formula should be C 12 H 12 O 5 (seven degrees of unsaturation). The 13 C NMR spectrum showed 12 carbons signals, which was consistent with the deduction of the HRESIMS. Combined with the DEPT-135 experiment, the carbons can be classified into eight sp 2 quaternary carbons including one ,β-conjugated keto carbonyl carbon (δ C 181.4), one sp 2 methine carbon (δ C 90.3), one methoxyl carbon (δ C 56.2), and two methyl carbons (δ C 18.3, 8.8). The 1 H NMR spectrum displayed one olefinic/aromatic proton signal δ H 6.68 (1H, s), one methoxyl signal δ H 3.87 (3H, s), two methyl signals δ H 2.39 (3H, br s), 1.92 (3H, br s), and two exchangeable hydrogen proton signals δ H 12.71 (1H, s), 8.61 (1H, s). All the non-exchangeable proton resonances were assigned to relevant carbon atoms through the HSQC experiment. Combined with the molecular formula, the HMBC correlations from H-8 to C-4/C-6/C-7/C-4a/C-8a, from H 3 -9 to C-2/C-3, from H 3 -10 to C-2/C-3/C-4, from H 3 -11 to C-7, and from 5-OH to C-5/C-6/C-4a deduced the structure of 2 as shown in Figure 2 ; the assignments of all proton and carbon resonances are shown in Table 1 . Based on the above analyses, the structure of 2 was established as 5,6-dihydroxy-7-methoxy-2,3-dimethyl-4Hchromen-4-one, and named pericocin B.
Compound 3 was obtained as a brown oil. The HR-ESI-MS showed a quasi-molecular ion peak at m/z 197.0809 [M + H + , which indicated that the molecular formula should be C 10 H 12 O 4 (five degrees of unsaturation). The 13 C NMR spectrum showed 10 carbons signals, which was consistent with the deduction of the HRESIMS. Combined with the DEPT-135 experiment, the carbons can be classified into two sp 2 quaternary carbons, five sp 2 methine carbons, two sp 3 oxygenated methine carbons (δ C 76.6, 71.5), and one methyl carbon (δ C 18.9). The 1 H NMR spectrum displayed five olefinic/aromatic proton signals δ H 7.50 (1H, dd, J = 9.2, 6.7 Hz), 6.74 (1H, dd, J = 15.7, 5.4 Hz), 6.38 (1H, d, J = 15.7 Hz), 6.30 (1H, d, J = 6.7 Hz), and 6.22 (1H, d, J = 9.3 Hz), two oxymethine signals δ H 4.09 (1H, br t, J = 5.0 Hz), 3.72 (1H, quint, J = 6.3 Hz), and one methyl signal δ H 1.18 (3H, d, J = 6.4 Hz). All the proton resonances were assigned to relevant carbon atoms through the HSQC experiment. An analysis of the 1 H-1 H COSY spectrum revealed the presence of two isolated spin-systems corresponding to the C-3C-4C-5 and C-7C-8C-9C-10C-11 subunits. When 3 was tested in DMSO-d 6 (Table S4, Supporting Information), exchangeable protons were observed and two additional spinsystems (H-9 and 9-OH, H-10 and 10-OH) were revealed. Combined with the 1 H-1 H COSY analysis, the molecular formula, and the HMBC correlations from H-3 to C-2/C-5, from H-4 to C-2/C-6, from H-5 to C-3/C-7, from H-7 to C-5/C-6/C-9, from H-8 to C-6, and from H 3 -11 to C-9/C-10 deduced the planar structure of 3 as shown in Figure 2 ; the assignments of all proton and carbon resonances are shown in Table 1 .
The geometry of the  7 double bond was determined as 7E by the value of 3 J H-7/H-8 (15.7 Hz) observed in the 1 H NMR spectrum. In the ROESY experiment in DMSO-d 6 ( Table S4 , Supporting Information), the observed correlations between H-9 and 10-OH/H 3 -11, between H 3 -11 and H-8, and between H-10 and 9-OH/H-8 signified that the relative configuration of 3 was threo (Figure 3) , combined with the value of 3 J H-9/H-10 (6.1 Hz). The absolute configuration of the 9,10-diol moiety in 3 was determined by the in situ dimolybdenum CD method. On addition of Mo 2 (OAc) 4 to a solution of 3 in DMSO, a metal complex as an auxiliary chromophore was produced. The induced CD of the complex was obtained by subtracting the inherent CD. The observed sign of the Compound 4 was obtained as a brown oil. The HR-ESI-MS showed a quasi-molecular ion peak at m/z 185.0447 [M + H + , which indicated that the molecular formula should be C 8 H 9 O 5 (five degrees of unsaturation). The 13 C NMR spectrum showed 8 carbon signals, which was consistent with the deduction of the HRESIMS. Combined with the DEPT-135 experiment, the carbons can be classified into three sp 2 quaternary carbons, three sp 2 methine carbons, one oxygenated sp 2 methine carbon (δ C 68.3), and one sp 3 methylene carbon (δ C 40.9). The 1 H NMR spectrum displayed three olefinic/aromatic proton signals δ H 7.52 (1H, dd, J = 9.3, 6.6 Hz), 6.45 (1H, d, J = 6.6 Hz), and 6.22 (1H, d, J = 9.3 Hz), one oxymethine signal δ H 4.80 (1H, dd, J = 8.6, 4.4 Hz), and one methylene signal δ H 2.82 (1H, dd, J = 15.7, 4.4 Hz), 2.63 (1H, dd, J = 15.7, 8.6 Hz). All the proton resonances were assigned to relevant carbon atoms through the HSQC experiment. An analysis of the 1 H-1 H COSY spectrum revealed the presence of two isolated spin-systems corresponding to the C-3C-4C-5 and C-7C-8 subunits. Combined with the 1 H-1 H COSY analysis and the molecular formula, the HMBC correlations from H-3 to C-2, from H-4 to C-2/C-6, from H-5 to C-3/C-6/C-7, and from Hb-8 to C-6/C-7/C-9 deduced the planar structure of 4 as shown in Figure 2 ; the assignments of all proton and carbon resonances are shown in Table  1 .
The absolute configuration at C-7 of compound 4 was assigned by comparison of the Cotton effect and specific rotation with those of nodulisporipyrone A 5a, whose absolute configuration at C-7 was R. The CD spectrum of nodulisporipyrone A showed a positive Cotton effect at 280 nm, whereas a negative Cotton effect was seen in the CD spectrum of 4. Likewise, nodulisporipyrone A showed a positive specific rotation ([α] D 23 +67.6), whereas 4 gave a negative value ([α] D 27 49.7). Therefore, the absolute configuration of 4 was assigned as 7S. Based on the above analyses, the structure of 4 was established as (S)-3-hydroxy-3-(2-oxo-2H-pyran-6-yl)propanoic acid, and named pericocin D.
Pericocins AD from Periconia sp.
Natural Product Communications Vol. 10 (12) 2015 2129 Distilled H 2 O (105 mL) was added to each flask, and the rice was soaked overnight before autoclaving at 120°C for 30 min. After cooling to room temperature, each flask was inoculated with 5.0 mL of the spore inoculum and incubated at room temperature for 45 days.
Extraction and isolation:
The culture was extracted thrice with EtOAc, and the organic solvent was evaporated to dryness under vacuum to afford a crude extract (33.4 g). This was dissolved in 90%, v/v, aqueous MeOH (500 mL) and partitioned against the same volume of cyclohexane to afford a cyclohexane fraction (C, 24.5 g) and an aqueous MeOH fraction (W, 8.7 g). The aqueous MeOH fraction (W, 8.7 g) was separated by ODS CC eluting with MeOH-H 2 O (30:70, 50:50, 70:30, and 100:0, v/v) to afford 4 fractions (W1 to W4). Fraction W2 (2.3 g) was subjected to ODS CC with a gradient of 40:60, 45:55, 50:50, 55 :45, and 100:0 v/v) to give 8 sub-fractions (W2a-W2h). Subfraction W2e (533.6 mg) was separated by Sephadex LH-20 (MeOH) and semi-preparative HPLC (55% MeOH-H 2 O) to yield 1 (5.3 mg). Purification of sub-fraction W2d (199.9 mg) was carried out by Sephadex LH-20 (MeOH) and semi-preparative HPLC (45% MeOH-H 2 O) to yield 2 (6.9 mg). Fraction W1 (1.96 g) was subjected to ODS CC with a gradient of 15:85, 20:80, 25:75, 30:70, 35:65, 40:60, 45 :55, and 100:0 v/v) to give 6 sub-fractions (W1a-W1f). Sub-fraction W1a (392.2 mg) was purified by semi-preparative HPLC (15% MeOHH 2 O) to yield 3 (29.9 mg), 4 (13.1 mg), 5 (35.5 mg), and 6 (3.5 mg). 
